INTRODUCTION
============

According to the 2010 annual report from the Organization for Economic Cooperation and Development (OECD), the proportion of part-time workers as a percentage of total employment has increased from 5.2% in 1989 to 9.3% in 2008.[@B1] Although it is lower than the average proportion of part-time workers of OECD countries, which is 15.5%, the general trend has been for an increase in the proportion of part-time workers, which foretells the possibility of structural change in the Korean labor market.

Changes in the form of work bring about changes in working hours, family income, and quality of life. Having experienced the economic crisis in 1997 and after the introduction of a five-day work week policy in the Korean labor market in 2000, there have been several reports about the effect of law enforcement on actual working hours, employment, and income but none on the quality of life.[@B2] Some research has been conducted on the relationship between laborers of specific occupations and the quality of their lives, but without accounting for the working hours.[@B3],[@B4] There also has not been any study evaluating the relationship between working hours and the quality of life in terms of the general population.

The purpose of this study is to evaluate whether the quality of life differs between full-time workers and part-time workers. The authors used data extracted from the Korea National Health and Nutrition Examination Survey, conducted in 2008, and compared the quality of life of workers, socioeconomic characteristics, health-associated behaviors, and occupational characteristics, and analyzed the effect of type of work on the quality of life.

METHODS
=======

1. Patient Selection
--------------------

We selected 1,284 workers (342 males, 942 females) aged 20 to 64 years, based on the data extracted from the 4th Korea National Health and Nutrition Examination Survey,[@B5] conducted in 2008. Part-time workers were smaller in number compared to full-time workers, so we raised statistical reliability by selecting 2 full-time workers per 1 part-time worker.

2. Methods of Measurement
-------------------------

### 1) Sociodemographic characteristics

Comparisons between the full-time worker group and the part-time worker group in terms of sociodemographic characteristics including sex, age, education, marital status, members of family, income, and residential area were examined. Level of education was divided into elementary school, middle school, high school, and college or more. Marital status was categorized into currently married and currently not married (divorced, separated, widowed, or single). Residential area was divided into Seoul, 6 metropoles (Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan), and elsewhere. Upon multivariate analysis, residential area was divided into 7 metropoles including Seoul and others.

### 2) Health-associated behaviors

Data were collected using a questionnaire including items concerning the following health-associated behaviors: smoking, alcohol drinking, exercise hours, stress perception, and sleeping duration. Responders answering \"yes\" on smoking status were classified as smokers, and those drinking alcohol twice or more per week or 5 drinks or more on one occasion were defined as heavy drinkers while those drinking alcohol less than twice per week or less than 5 drinks on one occasion as moderate drinkers. Exercise hours was defined as the sum of time spent performing vigorous or moderate physical activities or walking in one week. Responders answering \"stress is very much perceived or much perceived\" were classified as stress group and those answering \"a little or not so much stress is perceived\" were defined as the normal group.

### 3) Occupation-related factors

Two methods were used to classify participants into full-time and part-time groups. The first method was to conduct a questionnaire with an item concerning type of work. The second method was to classify the participants according to the definition[@B6] introduced by the OECD in 1997, which stated that part-time work is limited to working less than 30 hours per week, and classify as 30 hours or more and less than 30 hours per week. Occupations were classified according to the Korea Standard Classification of Occupations into manual and non-manual workers. Non-manual workers included managers, professionals and related workers, clerks, service workers, and sales workers. Manual workers included skilled agricultural, forestry and fishery workers, craft and related trades workers, equipment or machine-operating and assembling workers, and elementary workers.

Workplace environment was evaluated by using a questionnaire consisting of the following eight questions extracted from the Korean Occupational Stress Scale[@B7]: 1) Workplace environment is clean and pleasant, 2) I find my job unsafe and exposed to danger or accidents, 3) I have too much work and feel rushed to finish by deadlines, 4) I have control over my work duties and work time, 5) I receive appropriate recognition or respect for good performance, 6) My work involves working for long periods of time in uncomfortable postures, 7) My work involves lifting or carrying heavy objects, and 8) I have to work hiding my feelings. Respondents answering negatively to any of the above statements were classified as the harmful group, and those answering none of the questions negatively were defined as the non-harmful group.

### 4) Health-related quality of life

EuroQol-five dimensions (EQ-5D) index was implemented in this study to evaluate the health-related quality of life. EQ-5D was developed in 1987 by the members of the EuroQol group to measure the quality of life of the general population.[@B8] The EQ-5D questionnaire comprises the following 5 dimensions: mobility, self-care, usual activity, pain/disability, and anxiety/depression. Each dimension has 3 levels: no problems, some problems, extreme problems, and the responders choose the level that best describes the current health condition. The score is then converted into an index. Korea valuation studies were conducted in 2007 to develop a new version of the index,[@B9] thus the Korea National Health and Nutrition Examination Survey of 2008 implemented the EQ-5D index using the Korean preference weights to evaluate the quality of life.

3. Statistical Analysis
-----------------------

After classifying participants into part-time and full-time groups, univariate analyses were conducted to assess the difference in terms of socio-demographic characteristics, health-associated behaviors, and occupational characteristics. The same analyses were conducted after classifying the groups further into those working 30 hours or more and those working less than 30 hours. From the univariate logistic regression analysis, the variables that had a P-value \< 0.1 were selected as variables in the logistic regression done as a second phase analysis with the dependent variable as the EQ-5D index. Stepwise logistic regression was also performed by sex. Each variable was classified by the median score except for work duration which was classified by 30 hours. Preference weights of EQ-5D index were applied, and the index scores were classified by the median score, 0.95. For model 1 in which the EQ-5D was the dependent variable and type and duration of work were independent variables, analysis was conducted after adjusting for age. Personal characteristics were additionally included in model 2, and in model 3 occupational characteristics were also included for analysis. All analyses were done using Stata ver. 10.0 (Stata Co., College Station, TX, USA), and an alpha level of 0.05 was considered statistically significant.

RESULTS
=======

1. Baseline Characteristics of Participants
-------------------------------------------

Of the 1,284 participants, 342 (26.6%) were men, and 942 (73.4%) were women. In comparison of full-time to part-time groups, there were no significant differences in baseline characteristics including age, body mass index (BMI), level of education, marital status, number of household members, family income, smoking, alcohol drinking, EQ-5D index, hours of sleep, and exercise hours, however statistically significant differences were demonstrated in residential area, perception of stress, working hours, classification of occupation, and working environment. In comparison of the group of workers working 30 hours or more to that of workers working less than 30 hours, variables including age, stress perception, exercise hours, working hours, and workplace environment were found to be significantly different. There also was a significant difference in EQ-5D index only in males ([Table 1](#T1){ref-type="table"}).

2. Health-related Quality of Life
---------------------------------

As a result of analyzing health-related quality of life, quality of life was found to be 2.44 times better in participants younger than 44 years old (P \< 0.001), 2.34 times better in the group without stress (P \< 0.001), and 1.32 times better in non-manual workers in comparison to manual workers (P = 0.038). There was no statistical significance when comparing the quality of life by type or hours of work ([Table 2](#T2){ref-type="table"}).

Stepwise multivariate analyses were performed in terms of sex. In model 1, where age was adjusted only for men, there was no significant difference in quality of life in terms of type or hours of work. However, in model 2, where residential area, stress perception, and exercise duration were adjusted, and model 3, where classification of occupation and working environment were further adjusted, those working less than 30 hours were found to have 0.49 times (P = 0.031, P = 0.028) worse quality of life in comparison to those working 30 hours or more ([Table 3](#T3){ref-type="table"}). Identical models were applied to females, but no statistical difference was demonstrated concerning the type or hours of work ([Table 4](#T4){ref-type="table"}).

For both sexes, the group without stress was found to be building at least twice better health-related quality of life compared to those perceiving stress (odds ratio \[OR\], 2.64; P = 0.002; OR, 2.29; P \< 0.001). In females, non-manual laborers were found to have 1.4 times (P = 0.027) better quality of life ([Tables 3](#T3){ref-type="table"}, [4](#T4){ref-type="table"}).

DISCUSSION
==========

The current study used the working hours indicated by the 2008 Korea National Health and Nutrition Examination Survey and EQ-5D index to compare the quality of lives of full-time workers and part-time workers and demonstrated that male laborers working less than 30 hours a week had lower quality of life.

The International Labour Organization defined part-time as a form of employment that carries considerably fewer hours of work per week than a full-time job. The above definition is applicable on an individual basis but not for family income and expenditure survey, and for such purposes, it is more suitable to have the participant answer whether or not he or she is a part-time worker or divide the types of work by a country-specific work duration. Van Bastelaer et al.[@B6] emphasized the importance of developing a common index for an international applicability. In 1997, the OECD decided to define part-time employment as a form of employment that carries less than 30 hours of work per week.[@B6] Thus the current study analysed health-related quality of life and other associated factors by not only implementing a self-reported questionnaire to categorize the participants into part-time and full-time workers, but also by dividing the participants working the same or more or less than the part-time hours defined by the OECD. The EQ-5D index, which is one of the frequently used tools to evaluate health-related quality of life, received Korean linguistic translation verification and approval of its efficacy in Korean.[@B9],[@B10] Application of such a verified tool is considered to be an important factor in determining objectivity and reliability in evaluating one\'s quality of life.[@B11]

Although UK preference weights of the EQ-5D were developed in the UK, further valuation studies were conducted in the US, Japan, Zimbabwe, and other countries, to elicit country-specific weights derived from samples of the general population.[@B12]-[@B14] In 2007, Korea also conducted a valuation study to elicit a country-specific weight,[@B10] and the present study utilized the resultant preference weighted EQ-5D index.

Analyses of all study populations were conducted to show that male participants had lower quality of life than female participants which is similar to the results reported by the Beaver Dam Health Outcome Study.[@B15] Of the various health-associated behaviors, perception of stress was found to have a significant effect on quality of life. Also in a Swedish study, the EQ-5D index was used to demonstrate that psychological stress was related to lower health-related quality of life.[@B16] Despite the statistical insignificance in the current study, in other studies, non-smokers had better quality of life,[@B17] and heavy alcohol drinkers had lower quality of life.[@B18]

In the analysis by sex, there was no statistical significance in terms of type of employment, but upon dividing the groups by working hours, those working less than 30 hours were found to have lower quality of life. The reason for such a result may be that, of part-time workers, those working 30 hours or more may have higher self-esteem due to the higher income and steady work. In Korea, laborers can be further broken down into regular workers and temporary workers. By hourly rate, temporary workers would earn similar amount of income as regular workers but receive less welfare benefits, possibly leading to lower quality of lives. However the present study demonstrated that besides the economic issue, working in a steady manner may have an effect on one\'s self-esteem as well. In females, there was no difference shown by working hours but by type of work; non-manual female workers had better quality of lives. According to the European Community Household Panel Survey, which ran from 1994 to 2001, 45% of females of the European Union preferred part-time jobs because of home management and child-raising issues,[@B19] and the reason for women becoming economically active was to help with rather than to fully support a household income unlike most male workers. The reason that the difference in quality of life by working hours was only shown in men may be related to the difference in the reason for economic participation.

According to a study of 1,870 workers of a major company on the relationship between type of work and work-related stress, production workers were prone to higher amount of work-related stress.[@B20] On the other hand, Chon et al.[@B21] reported that temporary workers suffer from higher amount of work-related stress than regular workers. Due to the higher proportion of manual laborers among production workers and temporary workers, in line with the study by Burstrom et al.,[@B16] the higher amount of work-related stress may play a major role in lowering the quality of life.

Our study has a couple of limitations. First, as a cross-sectional study, we could not assess the temporal relationship between the quality of life and the baseline and health-related characteristics of the participants. Second, the amount of stress was only subjectively evaluated rather than by using objective tools. Despite such limitations, this study not only used data from the Korea National Health and Nutrition Examination Survey, a nationwide representative data, but also the definition of part-time job indicated by the OECD and the EQ-5D index with preference weights specific to the Korean population.

In summary, this cross-sectional study suggests that the quality of lives of male laborers working less than 30 hours a week and female workers involved in manual labor have lower quality of lives. There is a need for further studies on quality of life in various fields, and the resultant data should be reflected in drafting welfare-related policies concerning better quality of life.
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###### 

Baseline characteristics of the study population (n = 1,284).
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Values are presented as number (%) or mean ± SD.

OECD: Organization for Economic Cooperation and Development, EQ-5D: EuroQOL-five dimensions.

^\*^Calculated by Student t-test or chi square test. ^†^Six metropoles consist of Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan.
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Multivariate logistic regression of EQ-5D class in total subjects (n = 1,284).
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Continuous variable were divided by median except work time.

EQ-5D: EuroQoL-five dimensions, CI: confidence interval.

^\*^P-value by logistic regression analysis after adjusting with all above variables.
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Stepwise multivariate logistic regression model of EQ-5D index in men.
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Each binary variables were assigned number \'0\' or \'1\' for logistic regression. Work type (0: full-time, 1: part-time); work time (0: ≥30 hours, 1: \<30 hours); age (0: \>44 year, 1: ≤44 year); residential district (0: others, 1: metropolis); stress perception (0: stress, 1: normal); exercise time (0: \<1 hour, 1: ≥1 hour); job class (0: manual, 1: non-manual); work environment (0: harmful, 1: non-harmful); EQ-5D (weighted value, 0: \<0.95, 1: ≥0.95).

EQ-5D: EuroQoL-five dimensions, OR: odds ratio, CI: confidence interval.

^\*^Adjusted by age. ^†^Adjusted by age, residential district, stress perception, exercise time. ^‡^Adjusted by age, residential district, stress perception, exercise time, job class, and work environment.

###### 

Stepwise multivariate logistic regression model of EQ-5D index in women.
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Each binary variables were assigned number \'0\' or \'1\' for logistic regression. Work type (0: full-time, 1: part-time); work time (0: ≥30 hours, 1: \<30 hours); age (0: \>44 year, 1: ≤44 year); residential district (0: others, 1: metropolis); stress perception (0: stress, 1: normal); exercise time (0: \<1 hour, 1: ≥1 hour); job class (0: manual, 1: non-manual); work environment (0: harmful, 1: non-harmful); EQ-5D (weighted value, 0: \<0.95, 1: ≥0.95).

EQ-5D: EuroQoL-five dimensions, OR: odds ratio, CI: confidence interval.

^\*^Adjusted by age. ^†^Adjusted by age, residential district, stress perception, exercise time. ^‡^Adjusted by age, residential district, stress perception, exercise time, job class, and work environment.
